Recently, the booming rural tourism in endemic areas of the state of Minas Gerais was identified as a contributing factor in the dissemination of the infection with
The booming rural tourism to and within endemic areas is identified as a contributing factor in the dissemination of the infection with Schistosoma mansoni. In two localities, both within the metropolitan area of Belo Horizonte, Minas Gerais, Brazil, we have observed a silent and until now unperceived way of transmission. The transmission takes place in swimming pools and little ponds, which are offered to tourists for fishing and other leisure activities at these resorts. The first investigation, the occurrence of 17 cases of acute schistosomiasis in the metropolitan area of Belo Horizonte was described elsewhere (Enk et al. 2003) . There was shown that a fraction of the population with no acquired immunity from metropolitan, non-endemic areas became exposed to the disease. This fraction consists mainly of individuals from the non-immune middle class parts of the society in urban centers.
Similar occurrences were described in two tourist areas in Pernambuco by Barbosa et al. (2000 Barbosa et al. ( , 2001 ).
In the current study in Minas Gerais, six holiday resorts were visited in a district located approximately 100 km in the northeast from Belo Horizonte. The area has been known as endemic for schistosomiasis for decades and intermediate hosts of the species Biomphalaria glabrata were identified in the 1950s (Pinto & Deslandes 1953) and B. straminea in the 1970s (Katz et al. 1970) . Because of the natural beauty of the region and the growing weekend tourism, owners of sites in the area started successively to transform their agricultural activities into tourism and leisure orientated services, having better income in mind. Besides restaurant and sometimes boarding facilities these resorts offer natural swimming pools and "fish and pay" for leisure activities to the local population and tourists. In some of them, general sanitation facilities such as bathrooms are rare, in bad conditions or out of hand. Sewage systems at the resorts are not existent or precarious, which clearly facilitates the propagation of the disease. The health authorities of the district reported cases of schistosomiasis among the local population after visiting these sites. Besides this, recent preliminary parasitological examinations of the permanent residents of the area confirmed a prevalence of 24.38% (Massara, pers. commun. 2004 ). This indicates clearly that the local population is maintaining the cycle of infection.
MATERIALS AND METHODS
Sites -The six sites investigated are located approximately 100 km to the northeast of Belo Horizonte, Minas Gerais, Brazil. Each of the sites is close to a brook, which serves as water source for natural swimming pools, little ponds or fish reservoirs. (Fig. 1) . Tourist of the local area, the surrounding cities, and Belo Horizonte, frequent the sites for leisure purposes especially during weekends.
In Table I all resorts visited are categorized according to the offered leisure activities. Malacological survey -A team of the Centro de Pesquisas René Rachou visited the sites in 2003. The purpose of these visits was to identify and explore possible sources of infection and to collect snails. During the field trip snails were collected from little ponds, brooks crossing the resorts, fish reservoirs, natural swimming pools, and natural showers. Snail collection was performed with perforated metal dippers fixed on a wooden stick (Thiengo 1995) . Wooden tweezers were also used for the collection procedure.
Snails -After collection, the snails were taken to the laboratory where those alive were measured and examined under artificial light for Schistosoma mansoni cercariae. Ten were put for morphological identification and molecular analysis, and the others submitted to squeezing between glass plates for detecting presence of sporocists and cercariae.
Morphological identification of snail populationsThe specimens were killed, a fragment from the cephalopodal region of each removed for subsequent DNA extraction and the body was fixed (Deslandes 1951) . After fixation each specimen was identified based on comparative morphology of the reproductive organs and shell as described by Deslandes (1951) and Paraense (1975) .
Molecular analysis -DNA extraction was performed, using the Wizard Genomic DNA Purification Kit (Promega), modified by Vidigal et al. (2000) . The entire ITS region was amplified using the primers ETTS2 (5-TAAC AAGG TTTCCGTAGGTGAA-3) and ETTS1 (5-TGCTTAAGTT CAGCGGGT-3) (Kane & Rollinson 1994) . Polymerase chain reaction amplification and restriction fragment length polymorphism (PCR-RFLP) conditions were the same described by Vidigal et al. (1998) , with DdeI enzyme.
RESULTS
Malacological survey -Out of a total number of 753 (309 dead and 444 alive) snails collected in the area, the 444 molluscs alive were submitted to identification (146 B. glabrata and 298 B. straminea). The results from PCR-RFLP confirmed the morphological identification. The 444 snails alive were examined for infection with S. mansoni. A summary of the malacological survey is given in Table  II . Non of the molluscs of the species B. straminea were found infected with S. mansoni. A number of six snails of the species B. glabrata showed to be positive for S. mansoni cercariae. All six positive molluscs were obtained at site 5, from the natural swimming pool (Fig. 2) and from the attached natural shower (Fig. 3) . Consequently 6.81% of the examined snails from site 5 were infected. 
DISCUSSION
It is worth to note here that, although infected snails have been found only at site 5, transmission of schistosomiasis at the other sites cannot be excluded. The simple presence of susceptible snails in an endemic area with a high concentration of people -in this case local and regional tourists -having water contact due to their leisure activities gives enough reason to assume that transmission at the other sites may take place as well.
Rural tourism as well as ecological and adventure tourism is a recently growing new facet in the ways of transmission and dissemination of schistosomiasis and a new challenge to the control of the disease. The natural environment, which is highly appreciated by the tourists, often coincidentally represents the ideal habitat for the intermediate host. The combination with poor sanitation at the resorts in endemic areas increases significantly the probability that the disease is established and transmission and dissemination takes place. The poor sanitation infrastructure is only one result of the uncontrolled and informal growing of tourism in this and similar areas. Longterm negative socio-demografic and environmental consequences including the dissemination of diseases can be expected because of this spontaneous and amateurlike exploration of rural tourism in order to please the visitors and increase the income (Moura et al. 2003) .
This complex issue, which involves the health of tourists, the dissemination of the disease, financial interests and the planning and development of the tourism infra- structure, needs a multidisciplinary approach to find a viable solution. Nothing will be achieved if the health authorities simply close affected resorts. Therefore a process of creating awareness and critical consciousness about the problem among all parties concerned must be initiated to see -according to Freire (1992) -"the problem behind the problem". In our specific case there are perspectives to establish cooperation between the owners of the holiday resorts, the local health authorities, and specialists of different scientific and technical areas. The objective is to elaborate a package including health education, sanitation measures, assistance to the local health services and evolvement of the local political authorities, the local community, and the owners of the leisure resorts to find an individual solution for each site. Additionally an education campaign about schistosomiasis for the local population and health as well as political authorities was carried out to increase attention to this problem. Finding sustainable and viable solutions to resolve this particular health problem of the holiday resorts certainly will serve as an example and encourage other developments in the district such as establish mechanisms of schistosomiasis control and strategic planning for rural tourism.
Having in mind the high number of persons positive for schistosomiasis and consequently elevated numbers of persons at risk in the state of Minas Gerais (Katz & Peixoto 2000) , the above mentioned initiatives have to be transformed into public state policies. In this way preservation of the environment and improvements in health will be promoted by ensuring economic stability on a large scale and sustainable basis and not only punctual and restricted to limited areas in consequence of scientific investigations.
